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WKH IRUHIURQW LQ RUGHU WR DFKLHYH WKH HIILFLHQW WUDQVSRUW RI SDVVHQJHUV $EEDVJLO  8UEDQ WUDQVSRUW ZKLFK
FRQQHFWVVSDWLDOO\VHSDUDWHIXQFWLRQVRI WKHFLW\ LVDYLWDOV\VWHP7KHUHIRUH WUDQVSRUWDWLRQLVDTXDOLW\ LQVWUXPHQW
WKDW SURYLGHV SK\VLFDO FRPPXQLFDWLRQ EHWZHHQ XUEDQ IXQFWLRQV 7KHUH LV D FORVH FRUUHODWLRQ EHWZHHQ WKH ODQG
GHYHORSPHQWDQGWUDQVSRUW7KHUHIRUHDFRPSUHKHQVLYHDQGFRRUGLQDWHGSODQQLQJRIXVHWKHODQGLQDQ\XUEDQDUHD
VKRXOG EH EDODQFHG LQ DFFRUGDQFH ZLWK WKH WUDQVSRUW V\VWHP 7DQ\HO  2QH RI WKH PRVW LPSRUWDQW XUEDQ
WUDQVSRUWW\SHVLVWUDP7UDPVRUVRFDOOHGOLJKWUDLOV\VWHPVDUHLPSRUWDQWIRUFRRUGLQDWLRQZLWKRWKHUXUEDQSXEOLF
WUDQVSRUW V\VWHPV IRU H[DPSOH EHWZHHQEXVHV DQG WKH VXEZD\ DQG WRPHHW WKH GHPDQG/LJKW UDLO V\VWHPV KDYH
IOH[LEOH URXWH GR QRW KDUP WKH HQYLURQPHQW DUH FRPIRUWDEOH DQG UHOLDEOH KDYH ORZ HQHUJ\ FRQVXPSWLRQ DQG LQ
WHUPVRIJXLGLQJKLVUROHLQWKHGHYHORSPHQWRIWKHFLW\VWDQGRXWDVRQHRIWKHLQGLVSHQVDEOHHOHPHQWVRIWKHSXEOLF
WUDQVSRUWWRGD\,QSDUWLFXODUWKHQHHGIRUWUDPVLVLQFUHDVLQJLQWKHKLJKO\SRSXODWHGELJPHWURSROLWDQFLWLHV7KHXVH
RIFDUVFDQEHUHGXFHGE\HQVXULQJLQWHJUDWLRQEHWZHHQWUDPSURMHFWVDQGRWKHUXUEDQWUDQVSRUWV\VWHPVDQGWKXVWKH
FURZGHGFLW\WUDIILFFRQJHVWLRQSUREOHPFDQEHSUHYHQWHG,]PLU7UDPYD\5DSRUX
,Q WKLV VWXG\7UDP3URMHFWRI ,]PLUZKLFK LVRQHRI WKHPRVWSRSXORXVFLWLHV LQ7XUNH\ZLWKDSRSXODWLRQRI
 SHUVRQV LV HYDOXDWHG ,Q WKLV HYDOXDWLRQ ILUVWO\ JHQHUDO WUDQVSRUWDWLRQ LVVXHV ZHUH H[DPLQHG DQG WKH
LPSRUWDQFH RI WKH WUDP ZDV HPSKDVL]HG $IWHU H[DPLQLQJ 1LHOVHQ¶V DSSURDFK ZKLFK VXJJHVWV HIIHFWLYH DQG
VXVWDLQDEOHSXEOLFWUDQVSRUWV\VWHP,]PLUWUDPSURMHFWZDVHYDOXDWHGLQWHUPVRIWKLVDSSURDFK


)LJD6XVWDLQDEOHWUDQVSRUWDWLRQ,]PLU8ODúÕP$QD3ODQÕE7KHPDSRI7XUNH\XUEDQUDLOV\VWHPV
1LHOVHQ¶V$SSURDFKIRU(IIHFWLYH7UDQVSRUW
,Q WKLV SDSHUZHKDYH HYDOXDWHG ,]PLU.DUVÕ\DND7UDP3URMHFWV LQ DFFRUGDQFHZLWK1LHOVHQ¶V SXEOLF WUDQVSRUW
DSSURDFK 1LHOVHQ SUHVHQWV VHDPOHVV DQG LQWUDUHJLRQDO SXEOLF WUDQVSRUW V\VWHP 7KH NH\ IDFWRUV RI VXFK SXEOLF
WUDQVSRUW V\VWHPV DUH VRFLDO ZHOIDUH DFFHVVLELOLW\ IRU DOO DQG FRPSHWLWLYHQHVV WR WKH FDU 1LHOVHQ HPSKDVL]HV
XQLYHUVDOGHVLJQIRUDOOHOHPHQWVGRRUWRGRRUVHUYLFHVIRUFHUWDLQXVHUJURXSVZLWKPRELOLW\SUREOHPFRQYHQLHQW
IDVWDQGDWWUDFWLYHHQRXJKWRUHSODFHFDUXVHH[SUHVVVHUYLFHVIRUORQJMRXUQH\VDQGFRRUGLQDWLRQZLWKFDUUHVWULFWLRQV
IRUDQHIIHFWLYHSXEOLFWUDQVSRUW1LHOVHQVXJJHVWVDORWRIVWUDWHJLHVWRDFKLHYHDOOWKHVH7KH\DUHKLJKTXDOLW\IL[HG
VFKHGXOHGVHUYLFHVLQDQLQWHJUDWHGWUDYHOQHWZRUNZLWKXQLYHUVDODFFHVVLELOLW\ LQIRUPDWLRQFRPIRUWDQGVDIHW\IRU
DOO XVHUV KLJKTXDOLW\ DFFHVV V\VWHPV IRUZDONLQJ F\FOLQJ DQGPRWRUL]HG WUDQVSRUW LQFOXGLQJGHPDQGUHVSRQVLYH
VHUYLFHVLQORZGHPDQGVLWXDWLRQV1LHOVHQDQG/DQJH,QDGGLWLRQWRDOORIWKHVH1LHOVHQGHWHUPLQHVWKHPRVW
ÕPSRUWDQWQHWZRUNGHVÕJQIDFWRUVIRUHIILFLHQWDQGVXVWDLQDEOHSXEOLFWUDQVSRUW7KH\DUH
x 6LPSOLFLW\DQGHDVHRIXVH
x 2SWLPDOIUHTXHQF\
x 7KHQHWZRUNHIIHFWDQGFRQQHFWLYLW\
x 6SHHGRIWUDYHO1LHOVHQDQG/DQJH
,QWKLVSDSHUZHKDYHH[DPLQHG,]PLU.DUVÕ\DND7UDP3URMHFWIRUWKHVHIDFWRUV
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,]PLU.DUúÕ\DND7UDP3URMHFW
,]PLU LV WKH WKLUG PRVW SRSXODWHG FLW\ RI 7XUNH\ ZLWK  UHVLGHQWV ,]PLU
V JHRJUDSKLFDO SRVLWLRQ DQG
WRSRJUDSKLFVWUXFWXUHDOORZVDOOWUDQVSRUWDWLRQV\VWHPV+DYLQJDQLQWHUQDWLRQDOSRUWDQGDLUSRUW,]PLUDOVRKDVDUDLO
V\VWHPZKLFKLVFRQQHFWHGWRDQLQWHUQDWLRQDOUDLOZD\QHWZRUNWKDWSDVVHVWKURXJKERWKRIWKHVHVLJQLILFDQWSRLQWV
'HSDUWLQJIURPWKHQRUWKRIWKHFLW\DQGUHDFKLQJWKURXJKWKHVRXWKRIWKHFLW\E\JRLQJDURXQGWKHJXOIWKLVOLQHLV
VWLOO PRGHUQL]HG DV $OLDJD&XPDRYDVÕ /LJKW 5DLO 6\VWHP 7KH V\VWHP WRWDO OHQJWK RI ZKLFK LV NP PHHWV D
VLJQLILFDQWSDUWRI WUDQVSRUWDWLRQGHPDQGEHWZHHQ WKHXUEDQDQG VXEXUEDQ VHFWLRQVRI ,]PLU SDVVHQJHUV
GD\,]PLU
VSXEOLFWUDQVSRUWDWLRQQHWZRUNLVLQGLFDWHGLQ)LJXUH6HOYL7UDPVZHUHILUVWXVHGLQ,]PLULQ
+RUVHGUDZQWUDPVZKLFKZHUHRSHUDWHGEHWZHHQ.RQDN*R]WHSH.RQDN.DUVÕ\DNDDQG+DONDSÕQDU.RUGRQ
ZHUHFRQYHUWHGLQWRHOHFWULFWUDPVDIWHU&DQGHPLU7RGD\WKHUHDUHWUDPSURMHFWVIRU,]PLUZKLFK
DUHSODQQHGZLWKLQWKHVFRSHRIFLW\
V6WUDWHJLF3ODQ.DUVÕ\DND7UDP3URMHFWZKLFKLVUHYLHZHGLQWKLV
VWXG\ZDV SODQQHG DV D OLQH RI  VWDWLRQV DQG  YHKLFOHV RQ DQ  NP URXWH 7RWDO SDVVHQJHU WUDQVSRUWDWLRQ
FDSDFLW\ LVHVWLPDWHGDVSHUVRQV,]PLU8ODúÕP$QD3ODQÕ$OORZLQJDFFHVV WR,=%$1IHUULHVDQG
EXVVHVLVSODQQHGZLWKWUDPOLQH
)LJD,]PLUUDLOV\VWHPVE.DUúÕ\DNDWUDPSURMHFWURXWHDQGHOHFWULFWUDPZD\LQV,]PLU
3.1. Izmir-KarúÕyaka Tram Project in Nielsen’s Approach 
Simplicity and ease of use:6LPSOLFLW\LQWKHGHVLJQRIWKHPDLQOLQHVLVD³JROGHQUXOH´IRUWKHFUHDWLRQRIDSXEOLF
WUDQVSRUWV\VWHPWKDWLVDWWUDFWLYHDQGHDV\WRXQGHUVWDQGDQGRSHUDWH$QHIIHFWLYHSXEOLFWUDQVSRUWVKRXOGEHVLPSOH
DQGHDV\IRUWKHIROORZLQJUHDVRQV1LHOVHQDQG/DQJH
x .QRZOHGJHRIWKHSXEOLFWUDQVSRUWVHUYLFHLVFUXFLDOIRUWUDYHOFKRLFH
x 7KHXVHUVDUHFRQWLQXRXVO\FKDQJLQJ
x 2FFDVLRQDOXVHUVUHSUHVHQWDODUJHGHPDQGSRWHQWLDO
x 0DQ\FDUXVHUVEHOLHYHWKHVHUYLFHLVZRUVHDQGPRUHH[SHQVLYHWKDQLWLV
x (YHU\\HDUDORWRISHRSOHFKDQJHZRUNSODFHKRPHDFWLYLW\DQGWUDYHOSDWWHUQV
x 6LPSOH DQG FOHDU 37 RIIHU LV HDVLHU DQG FKHDSHU WR PDUNHW DQG RSHUDWH DQG WKH EDUULHUV WR XVH FDQ EH
VLJQLILFDQWO\UHGXFHG1LHOVHQDQG/DQJH
.DUVÕ\DND 7UDP SURMHFW OLQH SDVVHV WKURXJK VWUHHWV DQG DOOH\V ZKHUH URDGV KHDYLO\ RFFXSLHG E\ YHKLFOHV DQG
SHGHVWULDQV)RUWKLVUHDVRQVDIHW\RIWKHSURMHFWLVRIJUHDWLPSRUWDQFH,]PLU0HWURSROLWDQ0XQLFLSDOLW\GHFUHDVHG
WKHQXPEHURIVWDWLRQVWRZKLFKZDVSODQQHGDVVWDWLRQVLQWKHLQLWLDOSKDVHRIWKHSURMHFWLQRUGHUWRHQVXUH
WKHVDIHW\RISHGHVWULDQV7KHSURMHFWSURYLGHVHDVHRIXVHGXHWRWKHIDFWWKDWLWLVLQWHUFRQQHFWHGWRWKHFXUUHQWPHWUR
OLQHDQGIHUU\SRUW)LJXUH,Q WKLVZD\XVHRI LQGLYLGXDOFDUVZLOOEHGHFUHDVHG,W LVH[SHFWHGWKDW WKHSURMHFW
ZKLFKZLOOFRPSOHPHQWWKHFXUUHQWWUDQVSRUWDWLRQQHWZRUNRIWKHFLW\DVDZKROHZLOOPHHWXVHUGHPDQGV,QWKHORQJ
WHUP WKH VLJQLILFDQW DVSHFWRI WKHSURMHFW LV WKH IDFW WKDW LWZLOOPHHW WKH WUDQVSRUWDWLRQGHPDQGEHWZHHQEXVDQG
PHWUR$OVRWKHLQWHJUDWLRQEHWZHHQPHDQVRIWUDQVSRUWLVSRVVLEOHZLWKWKHDYDLODELOLW\RIGHVLJQVWKDWFDQSURYLGH
WKH QHFHVVDU\ IDFLOLWLHV VR WKDW SHRSOH FDQ SUHIHU VZLWFKLQJ EHWZHHQ GLIIHUHQW PHDQV RI WUDQVSRUW ,W LV VHHQ WKDW
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.DUVÕ\DND7UDP3URMHFWDOORZVVXFKDFRQYHQLHQFHLQLQWHUPVRIGHVLJQ+RZHYHU WUDPOLQH
VSRVLWLRQSDUDOOHO WR
WKH VKRUHOLQHDQG WKH IDFW WKDW LW KDVEHHQFRQVWUXFWHG LQDGGLWLRQ WRODQH URDGZD\ZLOO FUHDWH D IXUWKHUEDUULHU
HIIHFWIRUSHGHVWULDQV7KHUHIRUHYDULRXVVDIHW\PHDVXUHVPXVWEHWDNHQLQDUHDVZLWKKHDY\SHGHVWULDQWUDIILF
)LJD,QWHJUDWLRQEHWZHHQ,=%$1DQG.DUúÕ\DND7UDPE9LVXDOVRI,]PLU.DUúÕ\DNDWUDPSURMHFW,]PLU7UDPYD\5DSRUX
Optimal frequency:$KLJKVHUYLFHIUHTXHQF\VKRUWKHDGZD\LVDNH\IDFWRULQWKHPDUNHWFRPSHWLWLRQZLWKWKHFDU
1LHOVHQDQG/DQJH
x 1LHOVHQVXJJHVWV±GHSDUWXUHVSHUKRXUDWZRUNLQJGD\WLPHDVDVXLWDEOHIUHTXHQF\ OHYHO WRDLPDWIRUPLGGOH
VL]HGFLWLHV7KLVWDNHVDFFRXQWRIWKHIDFWWKDWVKRUWHUKHDGZD\VZRXOGQRWUDGLFDOO\UHGXFHZDLWLQJWLPHV
x /DUJHUKHDGZD\VWKDQPLQXWHVZLOOJLYHORQJZDLWLQJDQGWUDQVIHUWLPHVDQGDQHHGWRFRQVXOWWKHWLPHWDEOH
EHIRUHWKHMRXUQH\EHJLQV
x +LJKIUHTXHQF\FDQEHDFKLHYHGWKURXJKWKHFRRUGLQDWLRQRIWLPHWDEOHVRQFRPPRQURXWHVHFWLRQV
.DUVÕ\DND7UDP3URMHFWLVFUXFLDOLQWHUPVRIGHFUHDVLQJWKHXVHRIODQGYHKLFOHVLQWKHUHJLRQ)RUWKLVUHDVRQLWPXVW
EHGHVLJQZLWKDVXLWDEOHKHDGZD\VFKHGXOHDQGLQDZD\WKDWLWPHHWVDOOWKHGHPDQG7KHDUHDWKURXJKZKLFKWKHWUDP
OLQHSDVVHVLVGHQVHO\SRSXODWHG7KHDLPLVWRFRRUGLQDWHWKHWLPHVFKHGXOHVDQGKHDGZD\VRIPHWUREXVDQGWUDPOLQHV
$WWKLVSRLQWRSWLPDOIUHTXHQF\REMHFWLYHVFDQEHDFFRPSOLVKHGWKHUHE\HQVXULQJDQHIILFLHQWSXEOLFWUDQVSRUWV\VWHP7KH
QXPEHURIFLWL]HQVZKRSUHIHUSXEOLFWUDQVSRUWWRWKHXVHRISULYDWHFDUVZLOOEHLQFUHDVHGE\DFKLHYLQJWKHVHJRDOV
The network effect and connectivity:7KHQHWZRUNHIIHFWGHSHQGVRQIUHTXHQF\1LHOVHQDQG/DQJH
x ([SORLWLQJWKHQHWZRUNHIIHFWFDQJLYHDPXFKEHWWHUPDUNHWUHVSRQVHWKDQFRQYHQWLRQDOGHPDQGHODVWLFLW\LQGLFDWHV
x %\ FRRUGLQDWLQJ OLQHV DQG WLPHWDEOHV SXOVH WLPHWDEOHVZH FDQPXOWLSO\ WUDYHO RSSRUWXQLWLHV DQG VLPSOLI\ WUDYHO
SODQQLQJLQORZGHQVLW\GLVWULFWVDQGUHJLRQV
x ,QVPDOOWRZQVFRRUGLQDWLRQEHWZHHQUHJLRQDODQGORFDOOLQHVZLOOEHFRPHPRUHLPSRUWDQWIRUWKHSRVVLEOHFUHDWLRQ
RIDQHWZRUNHIIHFW
x 7LPH WDEOHFRRUGLQDWLRQ WKURXJK WKHFUHDWLRQRI LQWHJUDWHGSXOVH VFKHGXOHV LV HYHQPRUH LPSRUWDQW DWEXVRU UDLO
VWDWLRQVLQDUHDVZKHUHWKHIUHTXHQF\LVORZ
)LJD+LJKIUHTXHQF\WKURXJKWKHFRRUGLQDWLRQRIWLPHWDEOHVERSWLPDOGLVWDQFHEHWZHHQVWRSV
:KHQUHYLHZHGLQWHUPVRIQHWZRUNHIIHFWDQGFRQQHFWLYLW\LWLVVHHQWKDWWKHDUHDZKHUH.DUVÕ\DND7UDP3URMHFW
LVSODQQHGLVQRWDVFDUFHO\SRSXODWHGDUHD7KHUHIRUHWKHKHDGZD\PXVWEHDWVKRUWLQWHUYDOVLQRUGHUWRDFKLHYHD
1HWZRUNHIIHFW3XEOLFWUDQVSRUWGHPDQGZLOOEHDWSHDNOHYHODWDOOWLPHVRIWKHGD\GXHWRWKHIDFWWKDWYHKLFOHDQG
WUDIILFLVKHDY\,QWKLVVHQVHDVHUYLFHVFKHGXOHZLWKKLJKIUHTXHQF\PXVWEHSURYLGHGLQRUGHUWRDYRLGSHGHVWULDQ
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WUDIILF LQDGGLWLRQ WRYHKLFOH WUDIILFDQGVR WKDWZDLWLQJSHULRGZRXOGQ
W LQFUHDVH ,]PLU0HWURSROLWDQ0XQLFLSDOLW\
PXVWSODQWLPHVFKHGXOHVLQDZD\WKDWWKHVHFULWHULDDUHPHW
Speed of travel:7UDYHOVSHHGWKDWPDNHVLWDWWUDFWLYHWRWUDYHODFURVVWKHFLW\ZLWKRXWKDYLQJWRWUDYHODOOWKHZD\
WRWKHFLW\FHQWHU1LHOVHQDQG/DQJH
x 7UDYHOVSHHGLVDIXQFWLRQRIGLVWDQFHEHWZHHQVWRSVDQGWRSVSHHGOLPLWV
x 7UDPDQG7UDPWUDLQWKURXJKWKHFLW\PRUHSXQFWXDOWKDQPDLQOLQHWUDLQV±HYHQLQUXVKKRXUV
x 2SWLPDOGLVWDQFHEHWZHHQVWRSVVKRXOGEHSURYLGHG
x $WWDLQDEOHVSHHGLVDTXDOLW\JRDODQGUHIHUHQFH
x &RPELQLQJUHJLRQDOH[SUHVVOLQHVZLWKORFDOIXOOVWRSSLQJVHUYLFHV
/LNHRWKHUIDFWRUVGHVFULEHGSUHYLRXVO\KHUHLQVSHHGRIWUDYHOLVDOVRLPSRUWDQWLQWHUPVRIHVWDEOLVKLQJFRQQHFWLRQ
EHWZHHQRWKHUPHDQVRIWUDQVSRUWLQWKHUHJLRQ7UDPVWDWLRQVPXVWEHORFDWHGDWRSWLPXPZDONLQJGLVWDQFHWRRWKHU
PHDQVRIWUDQVSRUWLQWKHFLW\P,Q.DUVÕ\DND7UDP3URMHFWVWDWLRQVKDYHEHHQGHVLJQHGZLWKRSWLPDODFFHVVWR
RWKHUXUEDQPHDQVRIWUDQVSRUW,WFDQEHVHHQWKDWORFDWLRQRIWUDPVWDWLRQVLVFKRVHQLQDUHDVZKLFKDUHFORVHWRWKH
FXUUHQWEXVVWDWLRQVRQWKHVKRUHOLQH'HSDUWXUHDUULYDOSRLQWVRIWUDPURXWHVDQGVWDWLRQDUHDVDUHFKRVHQLQVLJQLILFDQW
KHDSDUHDVZKLFKZLOOLQFUHDVHWUDPXVHWKHUHE\HQVXULQJWKHLQWHJUDWLRQRIRWKHUPHDQVRIWUDQVSRUW
Quality access strategy:6XVWDLQDEOHFLWLHVPXVWKDYHVXVWDLQDEOHWUDQVSRUWVWUDWHJLHV±QRWFDUEDVHGWUDIILF
V\VWHPGHVLJQV1LHOVHQDQG/DQJH
x 0DNHZDONLQJUDGLFDOO\PRUHDWWUDFWLYH8UEDQSODQQLQJDIIHFWVUHDOZDONLQJGLVWDQFHV
x 0DNHF\FOLQJUDGLFDOO\PRUHDWWUDFWLYH,QWHJUDWLRQRIELF\FOHDQGSXEOLFWUDQVSRUW
x 0DNHPRUHDWWUDFWLYHSXEOLFWUDQVSRUWIHHGHUV\VWHPV$IOH[LEOHVHFRQGWLHUV\VWHPLQORZGHQVLW\VXEXUEV
x 0DNHPDQ\PRUHDQGODUJHUFDUIUHH]RQHV/HDYLQJFDUVDWWKHRXWVNLUWVRIFLWLHV
x ,QWHJUDWHGODQGXVHDQGWUDQVSRUWSODQQLQJ
 
)LJD$FFHVVLELOLW\WRWKHFLW\FHQWUHRIDWWUDFWLRQDQGSDUNVEDFFHVVLELOLW\WRWKH6WDWH,QVWLWXWLRQVDQGRUJDQL]DWLRQV
:KHQ WKHSURMHFW LVHYDOXDWHGDFFRUGLQJ WRTXDOLW\DFFHVVVWUDWHJ\QRWRQO\ WUDPVWDWLRQVDFFHVVLELOLW\ WRRWKHU
YHKLFOHVRIWUDQVSRUWEXWDOVRDFFHVVEHWZHHQRWKHUXUEDQDUHDVEHFRPHDFUXFLDOIDFWRU,WZLOOWKHQEHSRVVLEOHWR
GHFUHDVHWKHXVHRISULYDWHYHKLFOHVLQRUGHUWRKDYHDFFHVVWRWKHVHPHDQVRIWUDQVSRUW,Q.DUVÕ\DND7UDP3URMHFW
VWDWLRQVPXVW EH DW LGHDO GLVWDQFH WRPHDQV RI WUDQVSRUWZLWK KHDGZD\V DW VKRUWHVW LQWHUYDOV DQGZKHUH DFFHVV LV
UHTXLUHG,WLVVHHQWKDWORFDWLRQVRIWKHVWDWLRQVPXVWEHSODQQHGDWRSWLPDOGLVWDQFHWRWKHPDUNHWSODFHDQGSXEOLF
LQVWLWXWLRQV DQG RUJDQL]DWLRQVZLWKLQ WKH VFRSH RI WKH SURMHFW2Q WKH RWKHU KDQG VWDWLRQVPXVW EH GHWHUPLQHG DW
SRLQWVZKHUHSHGHVWULDQDFFHVV WR&XOWXUH$UWVDQG6RFLDO6HUYLFH&HQWHUV LVSURYLGHGZLWK WKHVKRUWHVWDQGPRVW
GLUHFWFRQQHFWLRQVSRVVLEOH$QHIILFLHQWSHGHVWULDQDFFHVVZLOOEHIDFLOLWDWHGE\PDNLQJQHFHVVDU\DUUDQJHPHQWVIRU
WKLV SXUSRVH7KH SURMHFW SDVVHV WKURXJK DQ DUHDZKLFK LV KHDYLO\ RFFXSLHG IRU ERWK SHGHVWULDQ DQG YHKLFOH XVH
7KHUHIRUH QHFHVVDU\ DUUDQJHPHQWV PXVW EH GRQH E\ FRQVLGHULQJ WKH LQWHUDFWLRQ EHWZHHQ PL[HG XVHV VXFK DV
SHGHVWULDQELF\FOHDQGYHKLFOHZKLFKSDVV WKURXJK WKH WUDPURXWH0DQ\SUREOHPVZLOOEHSUHYHQWHGE\SODQQLQJ
SHGHVWULDQDFFHVVFRQQHFWHGWRWKHVWDWLRQVDQGELF\FOHDFFHVVURXWHDFFXUDWHO\,QWKLVZD\QRWRQO\DQHIILFLHQWDQG
VXVWDLQDEOHSXEOLFWUDQVSRUWDWLRQEXWDOVRSHGHVWULDQDQGELF\FOHWUDQVSRUWZLOOEHPRUHDWWUDFWLYH
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&RQFOXVLRQ
7KHLPSRUWDQWDSSURDFKLQXUEDQWUDQVSRUWDWLRQLVWRDWWDFKSULRULW\QRWWRLQGLYLGXDOEXWSXEOLFWUDQVSRUW,PSURYLQJ
WKH TXDOLWLHV RI XUEDQ OLIH ZLWK D TXDOLW\ WUDQVSRUW V\VWHP LQFUHDVLQJ WKH HFRQRPLF HIILFLHQF\ RI WKH FXUUHQW
WUDQVSRUWDWLRQ V\VWHP GHFUHDVLQJ WUDIILF FRQJHVWLRQ GXH WR XVH RI SULYDWH FDUV WKURXJK WKH HOHPHQWV RI SXEOLF
WUDQVSRUWDWLRQ V\VWHP DUH DPRQJ WKH PRVW LPSRUWDQW REMHFWLYHV RI XUEDQ WUDQVSRUW SODQQLQJ 7KHUHIRUH UHOHYDQW
DXWKRULWLHVPXVWSXWHPSKDVLVRQSXEOLFWUDQVSRUWDWLRQDQGSODQDOOPHDQVRIWUDQVSRUWLQDQLQWHJUDWHGPDQQHULQWKH
SURFHVVRIDUUDQJLQJXUEDQWUDQVSRUWDWLRQ,QWKHOLJKWRIDOOWKLV WUDPVEHFRPHSURPLQHQWDVDVLJQLILFDQWDOWHUQDWLYH
DQG VROXWLRQ IRU SUHYHQWLQJ WUDIILF FRQJHVWLRQ FDXVHG E\ XVH RI SULYDWH FDUV $GGLWLRQDOO\ SXEOLF WUDQVSRUWDWLRQ LV
LPSRUWDQWLQWHUPVRIEHLQJHQYLURQPHQWDOO\IULHQGO\LWVFRPIRUWDQGUHOLDELOLW\DQGORZOHYHOVRIHQHUJ\FRQVXPSWLRQ
,QDPHWURSROLVOLNH,]PLUZKHUHSDVVHQJHUPRELOLW\LVKLJKWUDPSURMHFWVDUHTXLWHHIIHFWLYHIRUSURYLGLQJDVXVWDLQDEOH
WUDQVSRUW$OVRORFDWLRQRIWUDPVDWSRLQWVDFFHVVLEOHWRRWKHUPHDQVRIWUDQVSRUWLVYHU\LPSRUWDQWIRUVXFKFURZGHG
FLWLHV7KHUHIRUHSHGHVWULDQFRQQHFWLRQVPXVWEHSURYLGHGZLWKWKHPRVWGLUHFWDQGVKRUWHVWPHDQVSRVVLEOH
,]PLU.DUVÕ\DND7UDP3URMHFWZKLFKZDV UHYLHZHG LQ WKLV VWXG\ZDV HYDOXDWHGZLWKLQ WKH FRQWH[W RI IDFWRUV
ZKLFKDUHGHWHUPLQHGE\1LHOVHQIRUDQHIILFLHQWSXEOLFWUDQVSRUW$VDPDWWHURIIDFWDOORIWKHVHIDFWRUVVXJJHVWWKDW
WUDPPXVWEHGHVLJQHGLQDFFRUGDQFHZLWKRWKHUPHDQVRIWUDQVSRUWDQGRWKHUXUEDQXVHVIRUSURYLGLQJDQHIILFLHQW
SXEOLFWUDQVSRUW,QRWKHUZRUGVGHVLJQRIWKHWUDPOLQHORFDWLRQRIVWDWLRQVDQGWLPHVFKHGXOHPXVWEHSODQQHGLQ
FRRUGLQDWLRQZLWKDOO WKHRWKHUPHDQVRI WUDQVSRUW.DUVÕ\DND WUDPSURMHFW LVVXLWDEOH LQ WHUPVRI LWVFRQQHFWLRQ WR
RWKHUXUEDQPHDQVRIWUDQVSRUW+RZHYHUDOOWKHVDIHW\PHDVXUHVPXVWEHWDNHQGXHWRWKHIDFWWKDWLWLVORFDWHGLQDQ
DUHDZKHUHSHGHVWULDQDQGYHKLFOHWUDIILFLVTXLWHKHDY\3ODQQHGWUDPOLQHKDVDVWUXFWXUHZKLFKIHHGVRWKHUFXUUHQW
SXEOLFWUDQVSRUWOLQHVVXFKDVEXVDQGPHWUR,QWKHVDPHZD\WKHLGHDODSSURDFKLQWKLVSURFHVVLVWRSODQSHGHVWULDQ
DQGELF\FOHDFFHVVZKLFKZLOO IHHGDQGSURYLGH VXVWDLQDELOLW\ WR WKH WUDP OLQHZLWKDQHIIHFWLYH VWUDWHJ\%\ WKLV
PHDQVLWZLOOEHSRVVLEOHWRSUHYHQWYHKLFOHWUDIILFLQDUHDVZKLFKDUHKHDYLO\RFFXSLHGE\SHGHVWULDQV,QDGGLWLRQ
WR WKLV QHFHVVDU\ DUUDQJHPHQWV ZKLFKZLOO QRW SUHYHQW DOO WKH XVHU JURXSV WR XVH WUDP OLQHV PXVW EHPDGH ,Q
FRQVLGHUDWLRQ RI DOO WKHVH IDFWRUV DQ LGHDO FRPIRUWDEOH IDVW VDIH HIIHFWLYH DQG HIILFLHQW WUDQVSRUW DFFHVVLEOH WR
HYHU\RQHDQGGHFUHDVLQJWKHXVHRISULYDWHYHKLFOHVFDQEHSURYLGHG
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